Lymphoid enhancer factor 1-mediated Wnt signaling promotes the initiation of trophoblast lineage differentiation in mouse embryonic stem cells.
Embryonic stem (ES) cells can differentiate into all three embryonic germ layers but rarely into trophectoderm (TE) lineages that contribute to the placenta, although TE differentiation can be initiated by genetic manipulation of key genes involved in TE development. We demonstrate that Wnt signaling can initiate TE lineage differentiation by triggering an appropriate cue, caudal-related homeobox 2 (Cdx2). Overexpression and RNA interference knockdown studies indicate that Cdx2 induction in response to Wnt3a is mediated by lymphoid enhancer factor 1, whose expression is regulated by leukemia inhibitory factor (LIF) and bone morphogenetic protein. Removal of LIF, along with addition of Wnt3a, stimulated Cdx2 expression and induced formation of trophoblast stem (TS) cells. These TS cells were able to differentiate into cells with characteristics of spongiotrophoblast and trophoblast giant cells. This is, to our knowledge, the first evidence that TE lineage differentiation can be induced by Wnt signaling in mouse ES cells.